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Abstract. The strong lobby that animal welfare organizations targeted on the worldwide society 
imposed some radical changes of the technical concepts, still available within the modern animal husbandry 
field. 
Although it is a system used for more than 70% of the laying flocks around the world, one of the most 
controversial systems is the one of intensive-industrial type, applied in the laying hens’ husbandry. 
In Romania, the laying hybrids are accommodated, almost exclusively, in conventional cage batteries, 
triple leveled; the radical replacement of those systems with an improved one could lead to severe 
disturbances in the technological process, in the flock management or in the economic efficiency of the 
companies. 
Considering these criteria, the research team studied the productive response of the hen laying hybrids 
to one of the alternative husbandry systems accepted in the aviculture practice. Therefore, the evolution of 
the “Lohmann Brown” hybrid performances were recorded, when the birds were raised in some different 
modified versions of B.P.-3 cage battery. The economical efficiency of the proposed technical solutions 
was also quantified. 
 
MATERIAL AND METHOD 
  
 A group of 288 laying hens, belonging to the “Lohmann Brown” hybrid was used 
in our research. The hens were divided in 4 (four) groups, each group being characterized 
by another cage surface assured to each hen (table 1), as it follows: 
Table 1 
General experimental schematics 
 
Experimental groups: Specification L-c L-1 L-2 L-3 
Hens density at the 1st 
experimental day  
4 hens/cage of 
2.000 cm2 
10 hens/cage of 
6.000 cm2 
8 hens/cage of 
6.000 cm2 
6 hens/cage of 
6.000 cm2 
Cage surface/hen 500 cm2 600 cm2 750 cm2 1000 cm2  
Totally cage surface 2000 cm2 6.000 cm2 6.000 cm2 6.000 cm2 
Cage dimensions (cm) L* = 40 
W** = 50 
L = 120 
W = 50 
L = 120 
W = 50 
L = 120 
W = 50 
Hens flock at the  
1st experimental day 96 hens 80 hens 64 hens 48 hens 
*L=cage length; 
**W=cage width 
 
• Control group (L-c): hens were accommodated in B.P.3 battery cages, under a 
density of 4 hens/cage of 2000 cm2; the surface revenue per each hen was about 500 
cm2 of cage; 
• L-1 group: B.P. 3 battery cages were used, but without splitting walls, so the totally 
cage surface met a value of 6000 cm2; hens’ density in the 1st experimental day was 
about 10 hens/cage, each bird having 600 cm2 of cage; 
• L-2 group: accommodated in modified cages, with an area of 6000 cm2, containing 8 
hens/cage, so the surface assured for each hen was about 750 cm2; 
• L-3 group: accommodated in B.P. 3 battery cages without splitting walls. Hens 
density in the 1st experimental day was of 6 hens/cage of 6000 cm2, which 
corresponded with a floor utilized surface of 1000 cm2/hen. 
 The main production indexes were recorded during the 60 experimental weeks 
(from 20 to 80 weeks of hens’ age): 
• Egg production- total amount of eggs produced; 
- laying intensity (%). 
• Feed intake: - average feed intake (g/hen/day); 
- feed intake index (g mixed fodder/egg). 
• Flock looses situation (%) 
• Economic efficiency 
 
RESULTS AND DISCUSIONS 
 
1. Egg production and laying intensity. The data we obtained (tab. 2) indicate 
that the classic husbandry system, with 4 hens hosted per B.P.3, was found the most 
efficiently as egg production level. Thus, at the witness group, an average production of 
0.774 eggs/hen was recorded, value that leaded to an yielded amount of 325.02 eggs/hen; 
the average laying intensity, during the studied period (20-80 weeks) was about 77.38%. 
Table 2 
Eggs production and laying intensity on the studied hens flock 
 
Eggs yield: 
Specification 
Mean 
flock 
(heads) 
Average 
laying 
intensity 
(%) 
Totally 
(eggs/group/perio
d) 
Individuall
y 
(eggs/birds
) 
Daily average 
(eggs/hen/day
) 
L-c group 91.0 77.38 29577 325.02 0.774 
L-1 group 76.5 75.97 24409 319.07 0.759 
L-2 group 61.5 75.22 19430 315.93 0.752 
L-3 group 46.5 74.15 14482 311.44 0.742 
 
 Even if the liberty of movement accorded to the birds accommodated in modified 
battery cages was beneficial for their health status, leaded also to supplementary energy 
consumption, which was not used in egg production. Thus, within the L-1 group provided 
an average laying intensity of 75.97%, reaching a mean egg production of 319.07 
eggs/hen; within the L-2 group, the average laying intensity was about 75.22% and the 
eggs yielding of 315.93 eggs, while, within the L-3 group, where the largest surface was 
assured in each cage for the birds, the laying intensity had the lowest value, of 74.15%, 
according to a numeric production of 311.44 eggs/hen. 
2. Feed intake. Among the studied variants, the most convenient feed intakes 
were obtained by the hens accommodated in unmodified cages, respectively those within 
the control group, with an average daily intake of 112.64g/hen/day and the specific feed 
intake of 145.55g/egg. Extremely, the L-3 group met the worst values, with an average 
daily intake of 120.58g/hen/day and a feed intake index of 162.62g/egg (table 3). 
Table 3 
Feed intake of the studied hens 
 
Group Hens’ age  Specification L-c L-1 L-2 L-3 
Mean flock (heads) 91 76,5 61,5 46,5 
Totally feed intake (kg/group/period) 4305 3698 3008 2355 
Average intake (g/head/day) 112.64 115.09 116.45 120.58 
Totally eggs production 
(eggs/group/period) 29577 24409 19430 14482 
20-80 
weeks 
(420 days) 
Feed intake index (g/egg) 145.55 151.50 154.81 162.62 
 
The intermediary values were recorded by the L-1 and L-2 experimental groups, 
respectively of 115.09g/hen/day and of 116.45g/hen/day. The values for the feed intake 
index were about 151.50g/egg, respectively of 154.81g/egg (tab. 3). 
3. Flock looses situation (table 4). The flock looses proportion varied between 
groups, depending on the technological system we experienced. The lowest mortality 
degree was recorded by the L-3 group, of 6.25%, the birds within having available the 
entire cage surface to move in; the other lots obtained successively mortality values: L-2 
group, with 7.81%; L-1 group with 8.75% losses in the entire flock and the witness (L-c) 
group, with the highest mortality rate, of 10.42%. 
Table 4 
Flock looses situation 
 
Mortality Group Total flock at the experiment beginning1 (heads) 
Total flock at the 
experiment closure (heads) Hens % 
L-c 96 86 10 10.42 
L-1 80 73 7 8.75 
L-2 64 59 5 7.81 
L-3 48 45 3 6.25 
 
The usually retention percentage of the flock aged 20-80 week, for the "Lohmann 
Brown" hybrid, is about 94-96%. 
4. Economic efficiency was calculated for each group, considering the realized 
incomes from the eggs and reformed hens trading, as well as the expenditures with the 
production process; the economic computations were applied to a 48.000 cm2 
accommodation surface, respectively for 8 laying cages, of 6.000 cm2 each (length=120 
cm and width = 50 cm)  
According to the economic computation (tab. 5), the highest benefit, of 
11,348,556.00 ROL, was recorded by the hens in the control group, accommodated in 
normal type, unmodified, B.P.-3 battery cages; the lowest benefit was issued by the hens 
in the L-3, of 2,431,694.00 ROL, which were accommodated on a 1000 cm2 floor surface 
per each hen. The benefit reached by the other groups was of 7,540,814.00 ROL (L-1 
group), respectively of 5,146,074.00 ROL (L-2 group) (table 5). 
 
 CONCLUSIONS 
 
 Finishing the researches, some conclusions issued, as it follows: 
1. Egg production – the liberty in movement of the birds within the experimental 
groups leaded to a higher or a lower energy spending, which was not used in egg 
production; thus, the average egg production of the hens accommodated in unmodified 
B.P.-3 battery cages was of 325.02 eggs/hen; the production yielded by the hens within 
the experimental groups was lower, being situated between 311.44 ÷ 319.07 eggs/hens. 
Table 5 
Economic efficiency of the laying hens’ technological husbandry alternative systems 
 
Experimental group: Cr
t. 
no. 
Specification 
L-C L-1 L-2 L-3 
1 Biological material expenses (185,000 ROL/hen) 17,760,000 14,800,000 11,840,000 8,880,000 
2 Mortality (%) 10.42 8.75 7.81 6.25 
3 Mean flock (hen) 91.0 76.5 61.5 46.5 
4 Average mixed fodder intake (g/hen/day) 112.64 115.09 116.45 120.58 
5 Mixed fodder intake (kg/group) 4305 3698 3008 2355 
6 Feeding expenses  (11,320 ROL/kg m. f.) 48,732,600 41,861,360 34,050,560 26,658,600 
7 Production expenses  (30,488,400 ROL/100 hens) 27,744,444 23,323,626 18,750,366 14,177,106 
8 Average egg yield (eggs/hen) 325.02 319.07 315.93 311.44 
9 Total egg production (eggs/group) 29,577 24,409 19,430 14,482 
10 Incomes from eggs (3,200 ROL/egg-
average income) 94,646,400 78,108,800 62,176,000 46,342,400 
11 Live weight (kg/group-2150g/head) 182.32 156.95 126.85 96.75 
12 Incoming from reformed hens  (60,000 ROL/kg live weight) 10,939,200 9,417,000 7,611,000 5,805,000 
13 Total incomes (10+12) 105,585,600 87,525,800 69,787,000 52,147,400 
14 Total expenditures (1+6+7) 94,237,044 79,984,986 64,640,926 49,715,706 
15 Benefits (13-14) 11,348,556 7,540,814 5,146,074 2,431,694 
16 Net benefit/egg produced 383.69 308.94 264.85 167.91 
 
2. Feed intake. The total amount of egg produced by the studied hens determined 
various values for the feed intake, the best results being obtained by the group with the 
highest eggs production, respectively by the witness group (specific intake index = 
145.55 g/egg; average feed intake = 112,64g/hen/day). The worst results were obtained 
by the L-3 group, which had the lowest eggs production (specific intake index = 162.62 
g/egg; average feed intake = 120,58g/hen/day). 
3. Flock looses, during the entire studied period, varied between the limits of 
6,25-8,75% in the experimental groups (L-1 ÷ L-3), while in the witness group, those 
were found of 10,42%. The value of the looses in the three experimental group has been 
correlated with the amount of hens per cage, while in the control groups, the high density 
maintained a social competition status, with frequent fights, finished through accidents or 
mortalities. 
4. Economic efficiency. Even if the expenses with the accommodation of the 
hens in the witness group were the highest, the real money incoming from each traded 
egg was distinguished superior than those profits issued from the other experimental 
variants. So, the profit in the witness group was about 383.69 lei/egg; the same economic 
index,  provided by the experimental groups, which were accommodated on larger floor 
surfaces, were lower, as it follows: 308,94 lei/egg in the L-1 group; 264,85 lei/egg in the 
L-2 group and only 167,91 lei/egg in the L-3 group. 
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